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One listed victim was John Bussey, a saloonkeeper, who died at age 62 on January 2, 1890. Yet this man's death, and the way it was reported in the newspaper, illustrates how counting influenza deaths was problematic even at the level of individual victims. On January 3, the Indianapolis Journal reported that Bussey died at his home "from what was supposed to be the influenza," after "suffering from the disorder for a few days." 2 But this same article used Bussey's death to highlight the debate among "local physicians as to whether or not la grippe can actually claim any victims in the city, it believed by some that no case had yet appeared in the State." The latter position was affirmed by Marion County Coroner Dr. T. A. Wagner: "I would be willing to put up fifty dollars that there is not a single case in the city. Those physicians who claim they have patients suffering from it are only mistaken in their diagnoses."
Although these newspaper articles illustrated growing awareness about an unusual number of influenza cases and deaths, the Indiana Board of Health Annual Report indicated that the total number of deaths in January 1890 was actually quite consistent relative to previous years ( Figure 1 ). [3] [4] [5] [6] [7] [8] [9] [10] The total of 1386 deaths in January 1890 was only 2% higher than the January average for the years 1883-1889. As will be discussed more fully below, these Board of Health numbers, although detailed, represented only one-half of total deaths in the state.
These three examples-the death of John Bussey, a newspaper article calling attention to increased death totals, and statistical data comparing successive years-illustrate both the challenges and the importance of determining the actual impact of any disease outbreak, but particularly an influenza epidemic. This analysis focuses on the tensions embedded in these three reports, as the confidence (and denial) expressed by physicians and health officials related to Bussey's death can be compared to the more alarmist tone of the newspaper article calling attention to the sudden change in the number of deaths, even as the long-term perspective from annual reports suggests that these fears may have been exaggerated.
Understanding the number of cases and deaths during the epidemic that began in 1890 matters because this outbreak is one of the major influenza epidemics of the last two centuries, occurring at a moment when physicians and officials recognized vital statistics as a tool to improve public health, yet were still working out methods for measuring morbidity and mortality. This approach takes a unique approach to historical epidemiology by examining all available data about cases and deaths within a defined geographical space. The study of historical epidemics faces many of the same challenges as contemporary efforts to document influenza-associated deaths, including the importance of distinguishing excess mortality during severe outbreaks from typical mortality caused by seasonal influenza, the lack of reliable tests confirming influenza as cause of death for individuals, the potential for underlying structural causes to affect mortality levels, and the importance of counting deaths for which influenza may be an associated, but not direct, cause of death.
These interpretive challenges are evident in the varied terminology used in current studies, including influenza-associated mortality, deaths from respiratory and circulatory diseases or pneumonia and influenza, and cases of influenza-like illness. [11] [12] [13] [14] [15] [16] Given these challenges, which are even more complicated for a historical study, this [24] [25] [26] [27] [28] [29] [30] Indiana is selected for this case study because the population was broadly representative of the US but also because the available data make it possible to engage in thoughtful analysis of influenza cases and deaths. According to the 1890 census, Indiana was the eighth most populous state, with a population of just under 2.2 million, which accounted for 3.5% of the US population of 62 million. 31 Indiana ranked tenth in the US in terms of total deaths, according to the 1890 census, but thirty-third in terms of death rates, with a much lower rate (11.03 deaths per 1000 population) than states with larger populations on the eastern coast, but broadly similar to the states also located in this region of the country (Figure 2 In terms of both percentage of all deaths and death rate, influenza accounted for proportionally more deaths in Indiana than in the US as a whole.
Indiana Board of Health Reports provide a different number for total deaths during the epidemic. 10 The state reported deaths by fiscal year, so the 1890 Annual Report attributed 388 deaths to "La Grippe" from October 1, 1889, to September 30, 1890, which included the peak weeks of the epidemic in January-March 1890.
In addition, the 1890 Annual Report attributed two deaths to The most obvious explanation for the difference between the higher census number and the lower state totals is the fact that the Board of Health statistics were admittedly incomplete. According to the 1890 Annual Report, "not one-half of deaths are reported" by county health officers. 10 In fact, a comparison for the census year
indicates that the Board of Health statistics accounted for just 62% of deaths reported in the census. This ratio was consistent across respiratory diseases, including la grippe (54%), phthisis (55%), pneumonitis (58%), and bronchitis (60%). In this sense, the US census total is actually confirmed by the State Board of Health, even as it reported just one-half the number of deaths.
Yet the challenges of counting influenza deaths began at the level of individual victims, as suggested by the example of Bussey Kiefer "died from influenza after an illness of two days," Minnie
Arnold died of "la grippe," and John Wood died of "old age and influenza" after being sick "for some time." [34] [35] [36] [37] In other cases, influenza or la grippe was paired with another disease. Robert Bence died from "a complication of influenza and pneumonia," Carrie Garnett,
an African American woman, died of "chronic bronchitis and influenza," Charles Howard, less than 2 years old, died of "inflammation of the brain and la grippe," and Jesse Burdett, "died from heart disease a la grippe." [38] [39] [40] The deaths of these individuals, as reported by newspapers, illustrate both the human costs of this disease and the challenge of identifying cause of death in ways that provide a meaningful and consistent basis for quantified analysis.
Whereas the cause of death illustrated ambiguity in reporting categories, the sudden spike in deaths attributed to influenza and swept over the entire State." 10 The report declared that while "the mortality directly traceable to the disease was comparatively light," many victims were "in such a debilitated condition that many deaths occurred from sequelae of the attack." The report conceded, however, that efforts "to get complete statistics concerning the disease" had not been successful, in part because few physicians actually maintained records of cases or deaths, leading to the following conclusion: "Only about 400 deaths are reported from this cause, which number is doubtless too small, but the exact number cannot be known." The immediate death rate was small for so severe and general an epidemic, but the remote effects are still felt. Many cases of incipient phthisis were precipitated; hence the deaths from phthisis are increased in number, and in many persons the system was left so debilitated that attacks of the most common diseases assumed a more severe character and were more difficult to control.
Vigo County Health Officer Leo J. Weinstein attributed no deaths to influenza, "so far as I know," but he added this qualification: "Of course many died from other causes during the epidemic that would otherwise not have done so."
The few county reports that provided statistics on the number of deaths offer important insights into the impact of the epidemic. In
Hendricks County, 3461 cases resulted in just 26 deaths, and "most of these were suffering from chronic disease." Clinton County recorded four deaths from influenza and four more deaths from "diseases complicated with la grippe." In Lagrange County, influenza caused only two or three deaths, out of more than seventy deaths from all causes. In White County "directly or indirectly perhaps a dozen deaths were caused by the above-named disease, and its effects are still felt by many." In Randolph County, seven deaths were attributed to influenza and three deaths to la grippe, accounting for 8% of all deaths. 284 |
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The reference in the Fulton county health reports to deaths among "the aged and infirm" calls attention to the distribution of deaths by age category. As indicated in Table 1 , deaths from influenza in the period beginning in 1890 were broadly consistent with the pattern evident in prior years (and still evident today) with highest death rates among children under 10 and the elderly. 26 The death rates for adults aged 20-50 years showed little change over these 5 years. The consistency of these patterns provides further evidence for the perception of influenza as relatively mild because the increased total deaths occurred mostly within established categories.
Although the number of total deaths and particularly the number of influenza-associated deaths spiked in spring 1891 and rose even higher in early 1892, county boards of health expressed little concern about the disease. Of the more than fifty county reports included in the 1891 report, just fourteen mentioned influenza, which is only half as many as reported on this disease a year earlier, when the disease was something unexpected. 33 One year later, in the 1892 report, only one-third of county health officers referred to influenza, even though the 811 deaths from this single cause were three times higher than the 1890 totals. 41 It appears that county health officers, just like newspapers reporters and the general public, found a new disease outbreak more compelling than one that was expected, even if more deadly.
Given these patterns, it is easy to conclude that county health boards overreacted when they described the widespread effects of influenza in early 1890. Yet quantitative evidence also confirms that health officers had reason to be concerned. As shown in Figure 7 , which compares the death toll in January 1890 to the same total in January 1889 for the largest counties in the state (to ensure meaningful comparisons), two-thirds recorded more deaths Further evidence for the importance of understanding the context in which statistics were gathered, reported, and evaluated, particularly when it came to very high death rates, can be seen by Figure 8 ). 42 The January 26, 1890 Indianapolis Journal article cited above was published at the moment death rates spiked-thus the accurate reference to a "sudden increase"-yet in the following week, deaths suddenly began to decrease, falling to a weekly total of 31. The 5 weeks that followed showed significant variation but not major increases. When death rates spiked again, in March 1890, perhaps indicating that some victims were suffering a second onset of illness, reaching a total actually exceeding the peak in January, it did not prompt any apparent concern, as the same newspaper referenced an increase in consumption deaths, but without further commentary. 43 One of the significant contributions of historical epidemiology is placing both statistical evidence and interpretive statements in a broader context, thus recognizing the distinctiveness of critical moments while placing them in relationship to long-term patterns. It was quite appropriate for the editors of the Indianapolis Journal and county health officers to comment on the unusual nature of the La Grippe epidemic, even as their own statistics can be used to indicate how these peak moments related to broader patterns. from "influenza and its complications" per 1000 population during and after the initial outbreak. 26 Applying the Indiana rates to the US population of 62 million produces an estimated number of influenza victims of just under 100 000 and respiratory diseases and influenza victims of more than 300 000 during these 3 years. These estimates also suggest that the number of influenza victims increased in 1891 and 1892, but sporadically, without prompting the same alarm as in the first months of 1890, when "La Grippe or Russian influenza made its appearance and swept over the entire State."
The death totals associated with influenza in the early 1890s never reached the levels that would appear during the Spanish Influenza, when influenza and pneumonia claimed more than 17 000 lives in Indiana in 1918 and 1919, accounting for more than one-fifth of deaths from all causes. 29, 30 The fact that mortality patterns by age categories remained within expected patterns in 1890 provides another important contrast to the 1918 Spanish Flu, when mortality rates rose unexpectedly among the age-groups from 20 to 40. 27 As this study has suggested, however, the significant increase in deaths from influenza that began in 1890 is essential for understanding both the later, more deadly, epidemic and current perspectives within epidemiology regarding influenza-associated diseases, which remain among the ten most significant causes of death, despite a continued perception of influenza as not particularly threatening. 13 The more experts, physicians, and the public understand about previous epidemics, this study argues, the more likely future outbreaks will be met with reasoned perception and factual knowledge.
This estimate of deaths nationally presumes that death rates among other populations are broadly similar to Indiana's death rates, as reported by the Board of Health and critically interpreted in this study. The best way to test this estimate, for the US and on a global scale, is to undertake a similarly detailed and critical examination of records from national health departments, regional, state, and municipal boards of health, newspapers, and medical journals, across a broad geographical span, in order to more accurately answer the 
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